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(54) ANTISTATIC TEAR SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antistatic tear sheet with which antistatic 
performance is given with a conductive fiber blended into a polyolefin-based resin and in 
addition stable antistatic properties can be obtained on an entire sheet even if the sheet is 
formed at a high speed. 

SOLUTION: The tear sheet comprises a composition including a copolymer resin having both a 
polyolefin-based skeleton and a hydrophillic polymer skeleton and a conductive fiber material 
which are mixed into a polyolefin-based resin. Its surface resistivity value is 107 Q or less. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The un-charging nature TIA sheet characterized by a surface specific resistance value 
being 107ohms or less including the constituent with which copolymerization resin with the both 
sides of a polyolefine system frame and a hydrophilic polymer frame and conductive textile 
materials were mixed by said polyolefine system resin at least in the un-charging nature TIA 
sheet containing polyolefine system resin. 

[Claim 2] The un-charging nature TIA sheet according to claim 1 said polyolefine system resin 
and said whose polyolefine system frame are polypropylene. 

[Claim 3] The un-charging nature TIA sheet according to claim 1 or 2 said whose hydrophilic 
polymer frame is a polyethylene glycol. 

[Claim 4] An un-charging nature TIA sheet given in claim 1 thru/or any 1 term of 3 whose 
content of said copolymerization resin is three to 20 mass %. 

[Claim 5] An un-charging nature TIA sheet given in claim 1 thru/or any 1 term of 4 said whose 
conductive textile materials are a carbon fiber. 

[Claim 6] An un-charging nature TIA sheet given in claim 1 thru/or any 1 term of 5 by which the 
antimicrobial agent was added at least to the front face. 

[Claim 7] An un-charging nature TIA sheet given in claim 1 thru/or any 1 term of 6 which 
consists of a main stratum which consists of polyolefine system resin t and a surface which 
consists of said constituent by which the laminating was carried out to one side or both sides of 
this main stratum. 

[Claim 8] An un-charging nature TIA sheet given in claim 1 thru/or any 1 term of 7 which is 
within the limits whose thickness is 0.3mm - 15mm. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the TIA sheet used in case unitization of the 

container is accumulated and carried out on a pallet multistage. 

[0002] 

[Description of the Prior Art] Conventionally, a variety of containers are used for the large 
quantity in many fields, such as a plastic envelope used for the glassware used for the metal 
vessel and drugs which are used for a soft drink, Biel, edible oil, canning, etc., heavy chemicals, a 
liquid seasoning, etc. or liquid detergent, a seasoning, ice cream, etc. And most of cargo work 
activities, such as packing of these containers and conveyance, are mechanized or automated. 
[0003] There is unit load-ization as one mode of the above-mentioned packing or conveyance. 
This approach is an approach a device performs cargo work in one, without adjusting these in the 
suitable number or weight, considering as one unit, and pulling down on the way, in case a 
container etc. is packed up or conveyed. 

[0004] Namely, in case the cargo work activity which packs up shrink packaging, stretch 
packaging, etc. is presented and unitization of the container is carried out after accumulating and 
carrying out unitization of many containers of the fixed number on a pallet train multistage, a TIA 
sheet is inserted for every stage for the object, such as stabilization of a container, prevention 
of collapse of cargo piles, and protection against dust 

[0005] Conventionally, many things made of paper are used as a TIA sheet However, according 
to water absorption, moisture absorption, etc., since mechanical strengths, such as flexural 
rigidity and shock resistance, fall, the sheet made of paper has a limit in periodic duty. And since 
a raw material is paper and they are [ fuzz, and breakage and dirt are remarkable and ] 
insanitary, an activity is restricted in the field which dislikes dust, such as food and medical 
supplies. 

[0006] Although the TIA sheet made from plastics is also one of those solve these problems, the 
TIA sheet made from plastics has the problem that electrification tends to draw dust remarkably. 
Then, the approach of blending an antistatic agent, carbon black, etc. is variously proposed as an 
approach of preventing electrification of the separate seat made from plastics. However, by the 
approach of blending an antistatic agent, by the activity over a long period of time, or washing of 
a sheet, an antistatic agent exudes, thereby, a perimeter and a penetrant remover will be 
polluted or the antistatic engine performance will fall. On the other hand, in what blended carbon 
black, there is a possibility that the powder of carbon may come out to a front face, and itself 
becomes dust or also becomes the basis of environmental pollution. 

[0007] Then, the TIA sheet which gave the antistatic engine performance to JP,7-59642,B by 
blending conductive fiber with polyolefine system resin is indicated. Thus, although a water 
resisting property and a mechanical strength are raised by blending conductive fiber, it has the 
antistatic engine performance excellent in endurance, and the TIA sheet which environmental 
pollution does not have, either is obtained. 
[0008] 

fPrnhlemf.O tn he Solved bv the Invention] or f however. / that conductive fiber touches / 



conductive fiber / the network mutually over formation, i.e., the whole sheet surface, in the 
interior since polyolefine system resin is an insulating ingredient when conductive fiber is 
blended with polyolefine system resin, in order to give the antistatic engine performance ] — or 
it is close to extent which can miss the electrified charge, and the antistatic engine performance 
changes suddenly in criticality. For this reason, if there is a field in which conductive fiber 
touches or is not close, the part to which the antistatic engine performance fell locally may 
occur, and the antistatic engine performance will become instability. 
[0009] Moreover, since conductive fiber will break during shaping of a TIA sheet, or the 
confounding of conductive fiber will become is hard to be obtained, the distance between 
conductive fiber will become large and the network by conductive fiber will be spoiled if a TIA 
sheet is not fabricated at a low speed when conductive fiber is used, the productivity of a TIA 
sheet will fall. 

[0010] Then, the object of this invention blending conductive fiber with polyolefine system resin, 
and giving the antistatic engine performance, even when it fabricates at high speed, it is offering 
the un-charging nature TIA sheet with which the antistatic engine performance stabilized over 
the whole sheet surface is obtained. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the un-charging 
nature TIA sheet of this invention is characterized by a surface specific resistance value being 
107ohms or less at least in the un-charging nature TIA sheet containing polyolefine system resin 
including the constituent with which copolymerization resin with the both sides of a polyolefine 
system frame and a hydrophilic polymer frame and conductive textile materials were mixed by 
said polyolefine system resin. 

[0012] By mixing copolymerization resin with the both sides of a polyolefine system frame and a 
hydrophilic polymer frame to polyolefine system resin, this copolymerization resin is compatible 
in polyolefine system resin, and the un-charging nature TIA sheet of this invention distributes it 
Consequently, since the network of conductive fiber is formed good through copolymerization 
resin even when a TIA sheet is fabricated at high speed and the distance between conductive 
fiber becomes large by it, the antistatic engine performance stabilized over the whole sheet 
surface is obtained. 
[0013] 

[Embodiment of the Invention] The TIA sheet of this invention uses as the 3rd component the 
copolymerization resin in which it has the 1st component for polyolefine system resin, and it has 
the both sides of the 2nd component, a polyolefine system frame, and a hydrophilic polymer 
frame for conductive fiber, mixes these, and is fabricated by the extrusion method etc. in the 
shape of a sheet. 

[0014] The conductive fiber which is the 2nd component is used in order to give the antistatic 
engine performance to a TIA sheet. Since carbon black is not used while the antistatic 
effectiveness cannot fall by washing like and being able to maintain the antistatic engine 
performance eternally, although the antistatic agent was blended by making conductive fiber 
contain, generating of the dust by carbon black itself can be prevented. 
[0015] The synthetic fiber in which metal powder, such as the metal fiber which consists of 
aluminum, brass, stainless steel, etc. besides a general carbon fiber as conductive fiber, fiber 
which coated the glass fiber with metal powder, such as silver, copper, brass, and nickel, or 
silver, copper, brass, and nickel, was made to mix is mentioned. Also in these, what carried out 
coating for nickel to the carbon fiber and the carbon fiber is the most desirable from a price side 
etc. to engine-performance sides, such as rigidity and a surface-electrical-resistance value 
when blending, and a pan. Although there are a PAN system and a pitch system in a carbon fiber, 
a PAN system can raise rigidity. Moreover, although any of a staple fiber or continuous glass 
fiber are sufficient as fiber, its continuous glass fiber with remarkable effectiveness is more 
desirable at small loadings. 

[0016] On the other hand, even if it fabricates a TIA sheet at high speed, the copolymerization 
resin which is the 3rd component eliminates the adverse effect to the conductive fiber by that, 



stabilize the antistatic engine performance over the whole sheet surface as a result. 
[0017] In order to give the antistatic engine performance stabilized over the whole sheet surface 
as mentioned above when blending conductive fiber with polyolefine system resin and giving the 
antistatic engine performance, conductive fiber needs to form the network of conductive fiber 
over the whole sheet surface in the condition of having contacted or approached mutually. 
However, if it is going to fabricate a TIA sheet at high speed when conductive fiber is blended, 
conductive fiber may break according to the shearing force which joins the polyolefine system 
resin fused on the occasion of shaping, consequently the average die length of conductive fiber 
will become short, and a network will be spoiled. Moreover, although it is remarkable in especially 
extrusion molding, if the shaping rate is made high when conductive fiber is blended, the degree 
to which conductive fiber aligns at the direction of extrusion will increase, and the confounding 
of the conductive fiber in the direction which intersects this will become is hard to be obtained. 
[0018] On the other hand, as other approaches of giving the antistatic engine performance to a 
resin product, a hydrophilic polymer is mixed, the charge generated for the resin product is 
missed from a resin product through the moisture in the air with which the front face was 
adsorbed by this hydrophilic polymer, and preventing electrification of a resin product is known. If 
this is used, even if the degree which conductive fiber breaks or aligns even if at the direction of 
extrusion will increase and the distance between conductive fiber will become large, forming the 
network of conductive fiber through a hydrophilic polymer is also considered. However, since 
polyolefine system resin does not have compatibility with the additive which is hydrophobicity 
and has a hydrophilic property, only by mixing a hydrophilic polymer to polyolefine system resin, 
both will dissociate mutually at the time of shaping, and will form **** structure at it. 
Consequently, it cannot distribute in polyolefine system resin, and a hydrophilic polymer can be 
stabilized and cannot make the antistatic engine performance by conductive fiber discover over 
the whole sheet surface. 

[0019] Then, by adding copolymerization resin with the both sides of a polyolefine system frame 
and a hydrophilic polymer frame to the matrix of the polyolefine system resin which is the 1st 
component as mentioned above, since the part of the polyolefine system frame of 
copolymerization resin has polyolefine system resin and compatibility, copolymerization resin is 
selectively incorporated by the matrix of polyolefine system resin, and it distributes it to it. Since 
the distance between the conductive fiber which a charge can move becomes large by this 
compared with the case of only polyolefine system resin, even when the distance between 
conductive fiber becomes large by fabricating a TIA sheet at high speed, between conductive 
fiber can be made into the condition that a charge can move, through copolymerization resin, and 
the antistatic engine performance stabilized over the whole surface of a TIA sheet can be 
obtained. 

[0020] The content of the copolymerization resin in a TIA sheet has desirable 3-20 mass %. 
There is a possibility that it may become impossible to obtain sufficient antistatic engine 
performance, under by 3 mass %. On the other hand, if 20 mass % is exceeded, there is a 
possibility of changing the physical properties of the matrix of polyolefine system resin a lot, and 
since copolymerization resin is more expensive than polyolefine system resin, it will become 
disadvantageous in manufacturing cost. 

[0021] As polyolefine system resin which is the 1st component, polypropylene resin, polyethylene 
resin, ethylene propylene copolymerization resin, etc. can be used suitably. As a polyolefine 
system frame which constitutes copolymerization resin, in order to make homogeneity distribute 
copolymerization resin by the inside of polyolefine system resin, it is desirable to use the same 
ingredient as polyolefine system resin. For example, when polyolefine system resin is 
polypropylene, polypropylene is suitably used also for a polyolefine system frame. Moreover, as a 
hydrophilic polymer frame which constitutes copolymerization resin, a polymer with an amide 
group, an alcoholic radical, a carboxyl group, etc. can be used, and, specifically, a polyamide 
frame, a polyvinyl alcohol frame, a polyethylene-glycol frame, etc. are mentioned. 
[0022] The surface specific resistance value of a TIA sheet needs to be 107ohms or less, if it 
takes containing conductive fiber into consideration, although the value which cannot call dust 



performance will be low and it will become easy to call dust. It is suitable for the thickness of a 
TIA sheet that it is the range of 0.3-1 5mm. If less than 0.3mm of thickness is not enough as 
mechanical strengths of a TIA sheet such as rigidity, and it exceeds 15mm f the weight of a TIA 
sheet will become large and a possibility of causing trouble to automation of a cargo work 
activity and handling will be produced. 

[0023] When a TIA sheet is used for conveyance and packing of a container of which health 
nature, such as a container for eating-and-drinking articles or a container for chemicals, is 
required, in order to suppress that mold and saprophytic bacteria are generated on a TIA sheet, 
it is desirable to add an antimicrobial agent to a front face at least Especially as an antimicrobial 
agent, although not restricted, the soluble glass containing antibacterial metals, such as silver, 
copper, and zinc, especially complex ion can be used suitably. Moreover, as an approach of 
adding an antimicrobial agent to a TIA sheet both the approach of applying an antimicrobial 
agent to the front face of the TIA sheet after shaping and the approach of adding an 
antimicrobial agent as the 4th component to the Tia sheet material before shaping are applicable. 
Since the spreading process after shaping is unnecessary, a production process is simplified and 
the approach of adding an antimicrobial agent to the Tia sheet material before shaping can aim 
at reduction of a manufacturing cost. 

[0024] Although the TIA sheet of a monolayer was mentioned as the example and the example 
mentioned above explained it, it is good also as multilayer structure. In this case, the amount of 
conductive fiber and the copolymerization resin used can be reduced by considering as the 
structure which used as the main stratum the sheet which consists of polyolefine system resin, 
made the surface the above-mentioned sheet which contains the 1 st - the 3rd component at 
least, and carried out the laminating to those one side or both sides. 
[0025] 

[Example] Below, the concrete example of this invention is explained with the example of a 
comparison. 

[0026] (Example 1) As polyolefine system resin which is the 1st component, using the antistatic 
agent by Sanyo Chemical Industries, Ltd., and PERESUTATTO 3000 (trade name) as 
copolymerization resin which is the carbon fiber by Toho Tenax Co., Ltd., BESUFAITO HTA 
(trade name), and the 3rd component, as conductive fiber which is Sun Alomar polypropylene, 
E300A (trade name), and the 2nd component, these were mixed, it fabricated with monolayer T- 
die equipment and the TIA sheet whose thickness is 1mm was created. The copolymerization 
resin used by this example has polypropylene as a polyolefine system frame, and has a 
polyethylene glycol as a hydrophilic polymer frame. Moreover, the content of conductive fiber 
made the content of 10 mass % and copolymerization resin 5 mass %. The forming performance 
force of monolayer T-die equipment is a part for 10m/at the maximum, and was fabricated by 
this example with the maximum velocity. 

[0027] (Example 2) The TIA sheet of the two-layer structure of a main stratum and a surface 
was produced using multilayer T-die equipment Sun Alomar polypropylene and E300A (trade 
name) were used for the ingredient which constitutes a main stratum. The surface was taken as 
the same presentation as what was used in the example 1. The main stratum set to 0.85mm, and 
the surface set thickness of each class to 0.15mm, and it set thickness in the whole TIA sheet 
to 1mm. The forming performance force of multilayer T-die equipment is a part for 10m/at the 
maximum, and was fabricated by this example with the maximum velocity. 
[0028] (Example 1 of a comparison) The polypropylene and the carbon fiber which were used in 
the example 1 were mixed, it fabricated with the same monolayer T-die equipment as an example 
1, and the TIA sheet whose thickness is 1mm was produced. The content of a carbon fiber was 
made into 10 mass %. The shaping rate of a TIA sheet was considered as a part for 10m/. 
[0029] (Example 2 of a comparison) The TIA sheet was produced like the example 1 of a 
comparison except having considered the shaping rate as a part for 4m/. 

[0030] A presentation and assessment result of the examples 1 and 2 mentioned above and the 
examples 1 and 2 of a comparison are shown in a table 1. In addition, in a table 1, the case where 
the case where a TIA sheet is fabricated with the maximum velocity of shaping equipment is 



productivity. 
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[0032] In the examples 1 and 2, even if fabricated by the maximum capacity of T-die equipment, 
it could fabricate satisfactory, and the surface specific resistance value was also able to be set 
to 107ohms or less, and the TIA sheet with sufficient antistatic engine performance was able to 
be obtained. On the other hand, when a shaping rate tends to be carried out early and it was 
going to raise productivity in the example of a comparison, the network structure of a carbon 
fiber was not fully able to be formed, consequently a surface specific resistance value was not 
able to become high, either, and the required antistatic engine performance was not able to be 
given (example 1 of a comparison). On the contrary, if the network structure of a carbon fiber 
tends to be formed and it is going to set a surface specific resistance value to 107ohms or less, 
a shaping rate will become slow and productivity will fall (example 2 of a comparison). As 
mentioned above, the TIA sheet. which has the antistatic engine performance by which the 
network of a carbon fiber was formed good and stabilized by making copolymerization resin with 
a polyolefine system frame and a hydrophilic polymer frame contain can be manufactured for 
high productivity. 
[0033] 

[Effect of the Invention] As explained above, in the TIA sheet containing polyolefine system 
resin, by mixing copolymerization resin with the both sides of a polyolefine system frame and a 
hydrophilic polymer frame, this copolymerization resin is compatible in polyolefine system resin, 
and this invention distributes it. Therefore, even when a TIA sheet is fabricated at high speed 
and the distance between conductive fiber becomes large, the network of conductive fiber is 
formed through copolymerization resin, and the antistatic engine performance stabilized over the 
whole sheet surface can be obtained. 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to the TIA sheet used in case unitization of the 
container is accumulated and carried out on a pallet multistage. 
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PRIOR ART 

[Description of the Prior Art] Conventionally, a variety of containers are used for the large 
quantity in many fields, such as a plastic envelope used for the glassware used for the metal 
vessel and drugs which are used for a soft drink, Biel, edible oil, canning, etc., heavy chemicals, a 
liquid seasoning, etc. or liquid detergent, a seasoning, ice cream, etc. And most of cargo work 
activities, such as packing of these containers and conveyance, are mechanized or automated. 
[0003] There is unit load-ization as one mode of the above-mentioned packing or conveyance. 
This approach is an approach a device performs cargo work in one, without adjusting these in the 
suitable number or weight, considering as one unit, and pulling down on the way, in case a 
container etc. is packed up or conveyed. 

[0004] Namely, in case the cargo work activity which packs up shrink packaging, stretch 
packaging, etc. is presented and unitization of the container is carried out after accumulating and 
carrying out unitization of many containers of the fixed number on a pallet train multistage, a TIA 
sheet is inserted for every stage for the object, such as stabilization of a container, prevention 
of collapse of cargo piles, and protection against dust 

[0005] Conventionally, many things made of paper are used as a TIA sheet However, according 
to water absorption, moisture absorption, etc., since mechanical strengths, such as flexural 
rigidity and shock resistance, fall, the sheet made of paper has a limit in periodic duty. And since 
a raw material is paper and they are [ fuzz, and breakage and dirt are remarkable and ] 
insanitary, an activity is restricted in the field which dislikes dust, such as food and medical 
supplies. 

[0006] Although the TIA sheet made from plastics is also one of those solve these problems, the 
TIA sheet made from plastics has the problem that electrification tends to draw dust remarkably. 
Then, the approach of blending an antistatic agent, carbon black, etc. is variously proposed as an 
approach of preventing electrification of the separate seat made from plastics. However, by the 
approach of blending an antistatic agent, by the activity over a long period of time, or washing of 
a sheet, an antistatic agent exudes, thereby, a perimeter and a penetrant remover will be 
polluted or the antistatic engine performance will fall. On the other hand, in what blended carbon 
black, there is a possibility that the powder of carbon may come out to a front face, and itself 
becomes dust or also becomes the basis of environmental pollution. 

[0007] Then, the TIA sheet which gave the antistatic engine performance to JP,7-59642,B by 
blending conductive fiber with polyolefine system resin is indicated. Thus, although a water 
resisting property and a mechanical strength are raised by blending conductive fiber, it has the 
antistatic engine performance excellent in endurance, and the TIA sheet which environmental 
pollution does not have, either is obtained. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, in the TIA sheet containing polyolefine system 
resin, by mixing copolymerization resin with the both sides of a polyolefine system frame and a 
hydrophilic polymer frame, this copolymerization resin is compatible in polyolefine system resin, 
and this invention distributes it. Therefore, even when a TIA sheet is fabricated at high speed 
and the distance between conductive fiber becomes large, the network of conductive fiber is 
formed through copolymerization resin, and the antistatic engine performance stabilized over the 
whole sheet surface can be obtained. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] or [ however, / that conductive fiber touches / 
conductive fiber / the network mutually over formation, i.e., the whole sheet surface, in the 
interior since polyolefine system resin is an insulating ingredient when conductive fiber is 
blended with polyolefine system resin, in order to give the antistatic engine performance ] — or 
it is close to extent which can miss the electrified charge, and the antistatic engine performance 
changes suddenly in criticality. For this reason, if there is a field in which conductive fiber 
touches or is not close, the part to which the antistatic engine performance fell locally may 
occur, and the antistatic engine performance will become instability. 
[0009] Moreover, since conductive fiber will break during shaping of a TIA sheet, or the 
confounding of conductive fiber will become is hard to be obtained, the distance between 
conductive fiber will become large and the network by conductive fiber will be spoiled if a TIA 
sheet is not fabricated at a low speed when conductive fiber is used, the productivity of a TIA 
sheet will fall. 

[0010] Then, the object of this invention blending conductive fiber with polyolefine system resin, 
and giving the antistatic engine performance, even when it fabricates at high speed, it is offering 
the uncharging nature TIA sheet with which the antistatic engine performance stabilized over 
the whole sheet surface is obtained. 
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MEANS 

[Means for Solving the Problem] In order to attain the above-mentioned object, the un-charging 
nature TIA sheet of this invention is characterized by a surface specific resistance value being 
107ohms or less at least in the un-charging nature TIA sheet containing polyolefine system resin 
including the constituent with which copolymerization resin with the both sides of a polyolefine 
system frame and a hydrophilic polymer frame and conductive textile materials were mixed by 
said polyolefine system resin. 

[0012] By mixing copolymerization resin with the both sides of a polyolefine system frame and a 
hydrophilic polymer frame to polyolefine system resin, this copolymerization resin is compatible 
in polyolefine system resin, and the un-charging nature TIA sheet of this invention distributes it 
Consequently, since the network of conductive fiber is formed good through copolymerization 
resin even when a TIA sheet is fabricated at high speed and the distance between conductive 
fiber becomes large by it, the antistatic engine performance stabilized over the whole sheet 
surface is obtained. 
[0013] 

[Embodiment of the Invention] The TIA sheet of this invention uses as the 3rd component the 
copolymerization resin in which it has the 1st component for polyolefine system resin, and it has 
the both sides of the 2nd component, a polyolefine system frame, and a hydrophilic polymer 
frame for conductive fiber, mixes these, and is fabricated by the extrusion method etc. in the 
shape of a sheet. 

[0014] The conductive fiber which is the 2nd component is used in order to give the antistatic 
engine performance to a TIA sheet. Since carbon black is not used while the antistatic 
effectiveness cannot fall by washing like and being able to maintain the antistatic engine 
performance eternally, although the antistatic agent was blended by making conductive fiber 
contain, generating of the dust by carbon black itself can be prevented. 
[0015] The synthetic fiber in which metal powder, such as the metal fiber which consists of 
aluminum, brass, stainless steel, etc. besides a general carbon fiber as conductive fiber, fiber 
which coated the glass fiber with metal powder, such as silver, copper, brass, and nickel, or 
silver, copper, brass, and nickel, was made to mix is mentioned. Also in these, what carried out 
coating for nickel to the carbon fiber and the carbon fiber is the most desirable from a price side 
etc. to engine-performance sides, such as rigidity and a surface-electrical-resistance value 
when blending, and a pan. Although there are a PAN system and a pitch system in a carbon fiber, 
a PAN system can raise rigidity. Moreover, although any of a staple fiber or continuous glass 
fiber are sufficient as fiber, its continuous glass fiber with remarkable effectiveness is more 
desirable at small loadings. 

[0016] On the other hand, even if it fabricates a TIA sheet at high speed, the copolymerization 
resin which is the 3rd component eliminates the adverse effect to the conductive fiber by that, 
demonstrates the property of conductive fiber to the maximum extent, and it is used in order to 
stabilize the antistatic engine performance over the whole sheet surface as a result. 
[0017] In order to give the antistatic engine performance stabilized over the whole sheet surface 
as mentioned above when blending conductive fiber with polyolefine system resin and giving the 
antiQta+ir. Ftnainpt nerfnrmanne. ronduntive fiber needs to form the network of conductive fiber 



over the whole sheet surface in the condition of having contacted or approached mutually. 
However, if it is going to fabricate a TIA sheet at high speed when conductive fiber is blended, 
conductive fiber may break according to the shearing force which joins the polyolefine system 
resin fused on the occasion of shaping, consequently the average die length of conductive fiber 
will become short, and a network will be spoiled. Moreover, although it is remarkable in especially 
extrusion molding, if the shaping rate is made high when conductive fiber is blended, the degree 
to which conductive fiber aligns at the direction of extrusion will increase, and the confounding 
of the conductive fiber in the direction which intersects this will become is hard to be obtained. 
[0018] On the other hand, as other approaches of giving the antistatic engine performance to a 
resin product, a hydrophilic polymer is mixed, the charge generated for the resin product is 
missed from a resin product through the moisture in the air with which the front face was 
adsorbed by this hydrophilic polymer, and preventing electrification of a resin product is known, [f 
this is used, even if the degree which conductive fiber breaks or aligns even if at the direction of 
extrusion will increase and the distance between conductive fiber will become large, forming the 
network of conductive fiber through a hydrophilic polymer is also considered. However, since 
polyolefine system resin does not have compatibility with the additive which is hydrophobicity 
and has a hydrophilic property, only by mixing a hydrophilic polymer to polyolefine system resin, 
both will dissociate mutually at the time of shaping, and will form structure at it. 
Consequently, it cannot distribute in polyolefine system resin, and a hydrophilic polymer can be 
stabilized and cannot make the antistatic engine performance by conductive fiber discover over 
the whole sheet surface. 

[0019] Then, by adding copolymerization resin with the both sides of a polyolefine system frame 
and a hydrophilic polymer frame to the matrix of the polyolefine system resin which is the 1st 
component as mentioned above, since the part of the polyolefine system frame of 
copolymerization resin has polyolefine system resin and compatibility, copolymerization resin is 
selectively incorporated by the matrix of polyolefine system resin, and it distributes it to it. Since 
the distance between the conductive fiber which a charge can move becomes large by this 
compared with the case of only polyolefine system resin, even when the distance between 
conductive fiber becomes large by fabricating a TIA sheet at high speed, between conductive 
fiber can be made into the condition that a charge can move, through copolymerization resin, and 
the antistatic engine performance stabilized over the whole surface of a TIA sheet can be 
obtained. 

[0020] The content of the copolymerization resin in a TIA sheet has desirable 3-20 mass %. 
There is a possibility that it may become impossible to obtain sufficient antistatic engine 
performance, under by 3 mass %. On the other hand, if 20 mass % is exceeded, there is a 
possibility of changing the physical properties of the matrix of polyolefine system resin a lot, and 
since copolymerization resin is more expensive than polyolefine system resin, it will become 
disadvantageous in manufacturing cost. 

[0021] As polyolefine system resin which is the 1st component, polypropylene resin, polyethylene 
resin, ethylene propylene copolymerization resin, etc. can be used suitably. As a polyolefine 
system frame which constitutes copolymerization resin, in order to make homogeneity distribute 
copolymerization resin by the inside of polyolefine system resin, it is desirable to use the same 
ingredient as polyolefine system resin. For example, when polyolefine system resin is 
polypropylene, polypropylene is suitably used also for a polyolefine system frame. Moreover, as a 
hydrophilic polymer frame which constitutes copolymerization resin, a polymer with an amide 
group, an alcoholic radical, a carboxyl group, etc. can be used, and, specifically, a polyamide 
frame, a polyvinyl alcohol frame, a polyethylene-glycol frame, etc. are mentioned. 
[0022] The surface specific resistance value of a TIA sheet needs to be 107ohms or less, if it 
takes containing conductive fiber into consideration, although the value which cannot call dust 
easily is required. If a surface specific resistance value exceeds 107 ohms, the antistatic engine 
performance will be low and it will become easy to call dust. It is suitable for the thickness of a 
TIA sheet that it is the range of 0.3-1 5mm. If less than 0.3mm of thickness is not enough as 
mechanical strengths of a TIA sheet, such as rigidity, and it exceeds 1 5mm, the weight of a TIA 



activity and handling will be produced. 

[0023] When a TIA sheet is used for conveyance and packing of a container of which health 
nature, such as a container for eating-and-drinking articles or a container for chemicals, is 
required, in order to suppress that mold and saprophytic bacteria are generated on a TIA sheet, 
it is desirable to add an antimicrobial agent to a front face at least. Especially as an antimicrobial 
agent, although not restricted, the soluble glass containing antibacterial metals, such as silver, 
copper, and zinc, especially complex ion can be used suitably. Moreover, as an approach of 
adding an antimicrobial agent to a TIA sheet, both the approach of applying an antimicrobial 
agent to the front face of the TIA sheet after shaping and the approach of adding an 
antimicrobial agent as the 4th component to the Tia sheet material before shaping are applicable. 
Since the spreading process after shaping is unnecessary, a production process is simplified and 
the approach of adding an antimicrobial agent to the Tia sheet material before shaping can aim 
at reduction of a manufacturing cost. 

[0024] Although the TIA sheet of a monolayer was mentioned as the example and the example 
mentioned above explained it, it is good also as multilayer structure. In this case, the amount of 
conductive fiber and the copolymerization resin used can be reduced by considering as the 
structure which used as the main stratum the sheet which consists of polyolefme system resin, 
made the surface the above-mentioned sheet which contains the 1st - the 3rd component at 
least, and carried out the laminating to those one side or both sides. 
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[Example] Below, the concrete example of this invention is explained with the example of a 
comparison. 

[0026] (Example 1) As polyolefine system resin which is the 1st component, using the antistatic 
agent by Sanyo Chemical Industries, Ltd., and PERESUTATTO 3000 (trade name) as 
copolymerization resin which is the carbon fiber by Toho Tenax Co., Ltd., BESUFAITO HTA 
(trade name), and the 3rd component, as conductive fiber which is Sun Alomar polypropylene, 
E300A (trade name), and the 2nd component, these were mixed, it fabricated with monolayer T- 
die equipment, and the TIA sheet whose thjckness is 1 mm was created. The copolymerization 
resin used by this example has polypropylene as a polyolefine system frame, and has a 
polyethylene glycol as a hydrophilic polymer frame. Moreover, the content of conductive fiber 
made the content of 10 mass % and copolymerization resin 5 mass %. The forming performance 
force of monolayer T-die equipment is a part for 10m/at the maximum, and was fabricated by 
this example with the maximum velocity. 

[0027] (Example 2) The TIA sheet of the two-layer structure of a main stratum and a surface 
was produced using multilayer T-die equipment. Sun Alomar polypropylene and E300A (trade 
name) were used for the ingredient which constitutes a main stratum. The surface was taken as 
the same presentation as what was used in the example 1. The main stratum set to 0.85mm, and 
the surface set thickness of each class to 0.15mm, and it set thickness in the whole TIA sheet 
to 1mm. The forming performance force of multilayer T-die equipment is a part for 10m/at the 
maximum, and was fabricated by this example with the maximum velocity. 

[0028] (Example 1 of a comparison) The polypropylene and the carbon fiber which were used in 
the example 1 were mixed, it fabricated with the same monolayer T-die equipment as an example 
1, and the TIA sheet whose thickness is 1mm was produced. The content of a carbon fiber was 
made into 10 mass %. The shaping rate of a TIA sheet was considered as a part for 10m/. 
[0029] (Example 2 of a comparison) The TIA sheet was produced like the example 1 of a 
comparison except having considered the shaping rate as a part for 4m/. 

[0030] A presentation and assessment result of the examples 1 and 2 mentioned above and the 

examples 1 and 2 of a comparison are shown in a table 1. In addition, in a table 1, the case where 

the case where a TIA sheet is fabricated with the maximum velocity of shaping equipment is 

fabricated at the rate below "O" and one half of maximum velocity is expressed with "x" about 

productivity. 

[0031] 

[A table 1] 
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[0032] In the examples 1 and 2, even if fabricated by the maximum capacity of T-die equipment, 
it could fabricate satisfactory, and the surface specific resistance value was also able to be set 
to 107ohms or less, and the TIA sheet with sufficient antistatic engine performance was able to 
be obtained. On the other hand, when a shaping rate tends to be carried out early and it was 
going to raise productivity in the example of a comparison, the network structure of a carbon 
fiber was not fully able to be formed, consequently a surface specific resistance value was not 
able to become high, either, and the required antistatic engine performance was not able to be 
given (example 1 of a comparison). On the contrary, if the network structure of a carbon fiber 
tends to be formed and it is going to set a surface specific resistance value to 107ohms or less, 
a shaping rate will become slow and productivity will fall (example 2 of a comparison). As 
mentioned above, the TIA sheet which has the antistatic engine performance by which the 
network of a carbon fiber was formed good and stabilized by making copolymerization resin with 
a polyolefine system frame and a hydrophilic polymer frame contain can be manufactured for 
high productivity. 
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